INTRODUCTION
Surgical procedures in patients with obstructive jaundice are associated with significant morbidity and mortality1. This is due, to a large extent, to the development of postoperative complications such as sepsis, bleeding disorders and renal failure24. Clinical and experimental studies have suggested several aetiological factors for these complications including hypotension, impaired nutritional status, impaired immune function and the presence of potential toxic substances in the circulation such as bilirubin and bile acids1'5'6. However, in recent years, there has been an increasing recognition of the role of circulating endotoxins in the development of complications in obstructive jaundice4'7-9.
The focus of this review will be the proposed association between the presence of systemic endotoxaemia in obstructive jaundice and the subsequent development of systemic complications. The experimental and clinical evidence for the existence of portal and systemic endotoxaemia in obstructive jaundice will be reviewed, followed by an outline of the current theory on the origin and mechanisms of development of endotoxaemia. The effects of endotoxaemia in jaundiced animals and patients, and the mechanisms by which these may be produced, will then be reviewed. The recognition of endotoxaemia as a possible cause of complications in obstructive jaundice and other pathological situations has led to the development of a variety of therapeutic strategies, including the use of anti-endotoxin agents, and these will be discussed. 82 T. DIAMOND AND B. J. ROWLANDS obstructive jaundice was reported by Wardle and However, using a technique for sterile, uncomplicated external biliary drainage in the rat, it has been demonstrated that endotoxaemia was reversed by both 21 73 internal and external biliary drainage It has, therefore, been suggested that return of bile to the gut may not be as important in the prevention of endotoxaemia, as previously supposed, and failure of external drainage in animal and patient 88 T. DIAMOND AND B. J. ROWLANDS studies may have been due to local complications associated with the drainage cannula, such as bleeding, bile leakage and the development of local and systemic infection21. The importance of these complications has also been highlighted in several clinical studies33'71 '79. In patients, it should be possible to avoid some of the complications associated with percutaneous liver puncture and drainage by performing endoscopic internal biliary drainage. Improvement in complication rates and mortality following pancreatic resection have been demonstrated using this technique28. However, no studies on the efficacy of endoscopic biliary decompression in reversing endotoxaemia have been reported.
Large bowel irrigation
As the large bowel is thought to be the site of origin of endotoxin in obstructive jaundice, it has been suggested that irrigation and lavage to reduce bacterial numbers could be beneficialTM. This has been shown to be beneficial in prevention of endotoxaemia in patients with inflammatory bowel disease but in jaundiced patients studied by Hunt, bowel preparation did not produce any significant benefit 75,76.
Bile salts Bile salts have antibacterial effects and a direct detergent effect on the lipopolysaccharide endotoxin molecule and are thought to play an important role in the defence against bacterial endotoxins77'78. The theoretical basis for their oral administration in obstructive jaundice is that they replace the normal protective antiendotoxin effect of bile which is lost in complete biliary obstruction and, therefore, help reduce the endotoxin pool in the large bowel.
The potential therapeutic effect of oral bile salts may be due to a direct antiendotoxin effect as it has been reported that biliary diversion does not alter gastrointestinal flora and that there is no alteration in the gut flora of jaundiced patients9'78'79. However, in a recent study in mice, in which caecal bacterial populations were quantified, the levels of gram-negative enteric bacilli were 100-fold higher in bile duct ligated animals compared to sham operated and control groups44. The potential therapeutic effect of bile salts may, therefore, be due to a combination of an anti-bacterial effect and a direct anti-endotoxin effect.
Koscar et al. showed that endotoxin absorption was increased in rats in the absence of bile salts and oral administration of bile salts has shown to significantly reduce mortality following endotoxin administration in jaundiced rats3 '34. In patients, preoperative oral bile salt administration has been reported to prevent systemic endotoxaemia and protect postoperative renal function9 '79. However, a prospective, randomised clinical trial of oral ursodeoxycholic acid in obstructive jaundice showed no significant benefit in terms of systemic endotoxaemia, renal function or postoperative outcome8. In the study by Cahill 
CONCLUSIONS
This review has focused on the proposed development of endotoxaemia in obstructive jaundice. The problems with the assay used to detect endotoxin and the necessity for cautious interpretation of results is emphasised. Despite these reservations, the majority of animal and clinical studies, reported to date, support the theory of development of significant portal and systemic endotoxaemia and subsequent systemic complications in obstructive jaundice. Several therapeutic strategies have been proposed but, so far, no single anti-endotoxin therapy has emerged as a very significant breakthrough in the management of obstructive jaundice. Further study of these, including prospective clinical trials employing single or multiple strategies for the prevention of endotoxaemia, are required.
An additional requirement to further elucidate the mechanisms of the complications attributed to endotoxaemia, is a more specific and reproducible assay for the detection of endotoxin. Modification of this assay to allow detection of endotoxin in other body fluids, such as bile, would allow assessment of the significance of infection in the biliary tree as a potential souce of endotoxaemia. Further investigation of other possible therapeutic measures in obstructive jaundice, such as biliary drainage, enhancement of immune function and pharmacological manipulation of inflammatory mediators, is also indicated.
